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(57) ABSTRACT

An oscillation reducing suspension device for a fan motor of
a combustion-powered tool includes a rigid axial-play setting
unit mounted on an upper major surface of a cylinder head,
and having upper and lower limit defining members that are
spaced apart from each other by an axial play route, a sus-
pending mount configured to keep the fan motor oriented 1n a
rotary axis, and having a lug which extends radially into the
axial play route to divide the axial play route 1nto proximate
and distal regions, and an elastomeric damper unit having
upper and lower damping members respectively disposed in
the distal and proximate regions. By virtue of the rigid mount
supporting the fan motor, and the resilient damper unit cou-
pling the mount and the cylinder head, the fan motor 1s firmly
secured to the cylinder head, and axial oscillation of the fan
motor 1s reduced.

7 Claims, 7 Drawing Sheets
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OSCILLATION REDUCING SUSPENSION
DEVICE FOR A FAN MOTOR OF A
COMBUSTION-POWERED TOOL

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority of Tatwanese patent Appli-
cation No. 098109147, filed on Mar. 20, 2009, the disclosure
of which 1s herein incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a combustion-powered tool, more
particularly to an oscillation reducing suspension device for a
fan motor of a combustion-powered tool, such as a pistol-like
tool powered by a pressurized fuel gas for driving a fastener
into a workpiece.

2. Description of the Related Art

Referring to FI1G. 1, a fan motor suspension mechanism for
a combustion-powered tool disclosed 1n U.S. Pat. No. 7,118,
018 1s shown to 1include a cylinder head 11 defining a cavity
111 to accommodate a fan motor 13 therein. An armature
shaft 131 of the fan motor 13 extends through a floor wall of
the cavity 111 to drive rotation of a fan 12 that 1s disposed in
a combustion chamber (not shown) for providing efficient
combustion within the chamber. The suspension mechanism
turther includes an inner annular ring 15 attached securely to
a surrounding wall of the fan motor 13, an outer annular ring
16 secured to the cylinder head 11, and a central resilient web
14 extending radially between the inner and outer rings 15, 16
and configured to allow slight axial movement of the fan
motor 13 so as to provide resilience to the fan motor 13 and
thus shock absorption for the motor 13 upon combustion in
the combustion chamber. However, due to the configuration
of the central resilient web 14 that 1s liable to be deformed,
assembly of the motor 13 1s difficult to conduct and connec-
tion between the motor 13 and the cylinder head 11 1s
unstable. Slippage of the motor 13 from the suspension
mechanism may occur during oscillation of the motor 13 1n
the course of operation of the tool.

Referring to FIGS. 2 and 3, another motor suspension
mechanism for a combustion-powered tool 1s disclosed in
U.S. Pat. No. 6,619,527, and includes a cylinder head 81 for
accommodating a fan motor 83 such that an armature shaft of
the motor 83 extends through a floor wall of the cylinder head
81 and drives a fan 82, a ngid circular motor retaining cup 84
attached to the motor 83 and providing a heat and dirt barrier
for protecting the motor 83, and a mounting bracket 88
secured to the cylinder head 81 by means of fasteners 87. The
mounting bracket 88 imncludes inner and outer sidewalls 881,
882 which are respectively attached to mner and outer por-
tions of an annular resilient web 89 so as to secure the mount-
ing bracket 88 to the retaining cup 84. The resilient web 89 1s
provided to minimize the operational dynamics of the com-
bustion chamber caused by the combustion on the motor and
also to protect the motor from axial acceleration and large
oscillations. In addition, the mounting bracket 88 1s retained
in an axially spaced relationship relative to the cylinder head
81 by resilient spacer members 86. Thus, a shock absorbing
and 1solating effect to decrease the operational dynamics of
the combustion chamber caused by the combustion on the
motor 83 can be achieved to thereby protect the motor 83 from
axial acceleration and oscillations. Since the resilient web 89
1s confined by the mnner and outer sidewalls 881, 882, the
damping force of the resilient web 89 1s reduced, and the
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resilient spacer members 86 are additionally required,
thereby rendering the construction of the suspension mecha-
nism complicated and assembly inconvenient.

SUMMARY OF THE INVENTION

An object of the present invention 1s to provide an oscilla-

tion reducing suspension device for a fan motor of a combus-
tion-powered tool which has a simplified construction and
which provides an efficient shock absorbing effect for reduc-
ing axial oscillation of the fan motor.

According to this invention, the oscillation reducing sus-
pension device includes at least one axial-play setting unit, a
suspending mount, and at least one damper unit. The axial-
play setting unit 1s adapted to be mounted on an upper major
surface of a cylinder head of a combustion-powered tool, and
1s configured to have upper and lower limit defining members
that are spaced apart from each other by an axial play route
extending parallel to a rotary axis of a fan motor, and that are
made from a rigid material. The suspending mount 1s config-
ured to keep a barrel wall of the fan motor oriented 1n the
rotary axis, and includes at least one lug which 1s disposed to
correspond to the axial-play setting umit, and which extends
radially relative to the rotary axis and into the axial play route
such that the axial play route 1s divided into proximate and
distal regions relative to the upper major surface. The damper
unit 1s made from a resilient material, and includes upper and
lower damping members respectively disposed 1n the distal
and proximate regions. By virtue of the rngid mount that
supports the fan motor, and by virtue of the resilient damper
unit that couples the mount and the cylinder head, the fan
motor 1s firmly secured to the cylinder head and axial oscil-
lation of the fan motor during operation of the tool 1s reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present invention will
become apparent 1n the following detailed description of the
preferred embodiment of the invention, with reference to the
accompanying drawings, 1n which:

FIG. 1 1s a sectional view of a conventional fan motor
suspension mechanism for a combustion-powered tool,;

FIG. 2 1s a sectional view of another conventional fan
motor suspension mechanism for a combustion-powered
tool;

FIG. 3 1s a fragmentary exploded sectional view of the
conventional fan motor suspension mechanism;

FIG. 4 1s an exploded perspective view of the preferred
embodiment of an oscillation reducing suspension device for
a fan motor and a cylinder head of a combustion-powered tool
according to this invention;

FIG. 5 1s a perspective view ol the preferred embodiment;

FIG. 6 1s a perspective view of the preferred embodiment
mounted on the cylinder head; and

FIG. 7 1s a sectional view of the preferred embodiment
mounted on the cylinder head.
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DETAILED DESCRIPTION OF THE
EMBODIMENT

Referring to FIGS. 4 to 7, the preferred embodiment of an
oscillation reducing suspension device for a fan motor 22 of a
combustion-powered tool (not shown) according to the
present invention 1s shown to be mounted 1n a cylinder head
21 of the combustion-powered tool, such as a pistol-like
fastening hand tool. The cylinder head 21 1s disposed to cover
a combustion chamber (not shown) in the tool, and has an
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upper major surface 211 defining a cavity 212 that extends
along a rotary axis (X) for accommodating the fan motor 22
and that terminates at a floor surface 214. The floor surface
214 has a passage 213 communicating the cavity 212 with the
combustion chamber so as to permit an armature shait 222 of
the fan motor 22 to extend mto the combustion chamber. A fan
223 1s received 1n the combustion chamber to be rotated with
the armature shaft 222. The oscillation reducing suspension
device of the embodiment according to this mvention com-
prises a suspending mount 3, three damper units 4, three
axial-play setting units 5, and a heat-insulating bushing 6.

The suspending mount 3 1s made of a rigid metal material,
such as 1iron, and includes a tubular wall 34 which surrounds
and which extends along the rotary axis (X) and which ter-
minates at upper and lower tubular ends 341, 342, three lugs
31 which extend radially from the upper tubular end 341 and
which are angularly displaced from one another about the
rotary axis (X), and upper and lower retaining hoops 32 which
are configured to flank the tubular wall 39 along the rotary
ax1s (X) such that the upper and lower retaining hoops 32 are
brought to respectively abut against the upper and lower tubu-
lar ends 341, 342. The tubular wall 34 1s adapted to be sleeved
on a barrel wall 221 of the fan motor 22, and the upper and
lower retaining hoops 32 are adapted to hoop around the
barrel wall 221 of the fan motor 22, thereby ensuring immo-
bility of the suspending mount 3 relative to the fan motor 22,
and keeping the barrel wall 221 of the fan motor 22 oriented
in the rotary axis (X). Each of the lugs 31 has a mounting hole
33 extending therethrough along an axial play route that
extends parallel to the rotary axis (X).

Each of the damper units 4 1s made from an elastomeric
material, such as rubber, and includes a neck member 43
configured to it in the mounting hole 33, and upper and lower
damping members 41, 42 extending from the neck member
43 and disposed opposite to each other and 1n proximate and
distal regions of the axial play route relative to the upper
major surface 211 of the cylinder head 21. In this embodi-
ment, the neck member 43 1s integrally formed with the upper
and lower damping members 41, 42 so that the damper unit 4
1s formed as a single-piece structure. Each of the damper units
4 has a penetrating hole 44 extending therethrough to define
part of the axial play route.

Each of the axial-play setting units 5 1s in the form of a bolt
made from a rnngid metal material, and has an enlarged head 53
abutting against the upper damping member 41 of the respec-
tive damper unit 4 to serve as an upper limit defining member,
a shank extending from the enlarged head 53 and including an
insert segment 51 that 1s imsertable mto the penetrating hole
44, and a threaded segment 352 that i1s disposed to be 1n
threaded engagement with the upper major surface 211 of the
cylinder head 21 to serve as a lower limit defining member so
as to permit adjustment of the length of the axial play route.

The heat-insulating bushing 6 1s adapted to be disposed in
the cavity 212 of the cylinder head 21, and 1s configured to
surround the barrel wall 221 of the fan motor 22 so as to
prevent non-axial movement of the fan motor 22.

Referring to FIGS. 5 and 7, since the damper units 4 are
respectively fitted 1n the mounting holes 33 1n the lugs 31 of
the mount 3, and since the mount 3 1s made from a nigid
material, 1n assembly, the tubular wall 34 of the mount 3 can
be smoothly sleeved on the barrel wall 221 of the fan motor 22
to permit the upper and lower retaining hoops 32 to hoop
around the barrel wall 221 of the fan motor 22. Subsequently,
the lugs 31 are disposed to rest on the upper major surface 211
of the cylinder head 21 so that the fan motor 22 1s disposed 1n
the cavity 212 along the rotary axis (X). Thereafter, the axial-
play setting units 3 are respectively mserted through the pen-
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ctrating holes 44 1n the damper units 4 and are threadedly
engaged with the upper major surface 211 of the cylinder
head 21 so as to firmly secure the mount 3 and the fan motor
22 to the cylinder head 21.

As illustrated, the enlarged head 53 1s spaced apart from the
lugs 31 by the upper damping members 41, and the lugs 31 are
spaced apart from the cylinder head 21 by the lower damping
members 42. Thus, during operation of the tool, axial oscil-
lation of the fan motor 21 can be efliciently reduced by means
of the damping units 4. In addition, by virtue of the rigid
mount 3 and the axial-play setting units 3, the fan motor 22
can be firmly secured to the cylinder head 21 1n a convenient
mannet.

While the present invention has been described in connec-
tion with what 1s considered the most practical and preferred
embodiment, 1t 1s understood that this invention 1s not limited
to the disclosed embodiment but 1s intended to cover various
arrangements 1ncluded within the spirit and scope of the
broadest interpretations and equivalent arrangements.

We claim:

1. An oscillation reducing suspension device for a fan
motor of a combustion-powered tool, the combustion-pow-
ered tool including a cylinder head which 1s disposed to cover
a combustion chamber, and which has an upper major surface
defining a cavity that extends along a rotary axis for accom-
modating the fan motor and that terminates at a floor surface
that has a passage to communicate the cavity with the com-
bustion chamber so as to permit an armature shatt of the fan
motor to extend into the combustion chamber, and a fan which
1s received 1n the combustion chamber, and which 1s rotated
with the armature shaft, said oscillation reducing suspension
device comprising:

at least one axial-play setting unit which 1s adapted to be
mounted on the upper major surface, and which 1s con-
figured to have upper and lower limit defining members
that are spaced apart from each other by an axial play
route extending parallel to the rotary axis, and that are
made from a rigid material;

a suspending mount configured to keep a barrel wall of the
fan motor oriented in the rotary axis, and including at
least one lug which 1s disposed to correspond to said
axial-play setting unit, and which extends radially rela-
tive to the rotary axis and into said axial play route such
that said axial play route 1s divided into 1) a proximate
region between the upper major surface of the cylinder

head and the at least one lug and 11) a distal region

between the at least one lug and the at least one upper

limit defining member of the at least one axial-play
setting unit; and

at least one damper unit including upper and lower damp-
ing members which are respectively disposed 1n said
distal and proximate regions.

2. The oscillation reducing suspension device according to
claim 1, wherein said mount has a tubular wall which sur-
rounds and which extends along the rotary axis to terminate at
upper and lower tubular ends such that said lug extends radi-
ally from said tubular wall, and which 1s adapted to be sleeved
on the barrel wall of the fan motor, and upper and lower
retaining hoops which are adapted to hoop around the barrel
wall of the fan motor, and which are configured to flank said
tubular wall along the rotary axis such that said upper and
lower retaining hoops are brought to respectively abut against
said upper and lower tubular ends, thereby ensuring 1mmo-
bility of said mount relative to the fan motor.

3. The oscillation reducing suspension device according to
claiam 2, wherein said lug has a mounting hole extending
therethrough along said axial play route, said damper unit
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turther including a neck member which interconnects said
upper and lower damping members and which 1s configured
to be {it 1n said mounting hole.

4. The oscillation reducing suspension device according to
claim 3, wherein said neck member 1s integrally formed with 5
said upper and lower damping members so that said damper
unit 1s formed as a single-piece structure.

5. The oscillation reducing suspension device according to
claim 4, wherein said damping unit has a penetrating hole
which extends therethrough to define part of said axial play 10
route, said axial-play setting unit being in form of a bolt
which has an enlarged head that abuts against said upper
damping member to serve as said upper limit defining mem-
ber, and a shank extending from said enlarged head and
including an insert segment that 1s isertable into said pen- 15
etrating hole, and a threaded segment that 1s disposed to be 1n
threaded engagement with the upper major surface to serve as
said lower limit defining member so as to permit adjustment
of length of said axial play route.

6. The oscillation reducing suspension device according to 20
claim 1, further comprising a heat-insulating bushing adapted
to be disposed 1n the cavity and configured to surround the
barrel wall of the fan motor so as to prevent non-axial move-
ment of the fan motor.

7. The oscillation reducing suspension device according to 25
claiam 1, comprising three of said axial-play setting units,
which are angularly displaced from one another about the
axis.
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